Beta-adrenergic-induced surfactant synthesis, secretion, and reutilization in fetal rabbit lung and isolated differentiating type II alveolar cells.
In vivo and in vitro approaches were used to examine the role of beta-adrenergic agonists in the regulation of surfactant synthesis and secretion in the lung. Rabbit fetuses of either 28 or 30 gestational days were treated with isoxsuprine. Fetuses from half of the does in each group were removed and allowed to breathe for 30 minutes. The others were left in utero. Intracellular and extracellular surfactant pools were isolated. Breathing increased secreted surfactant. On the twenty-eighth day without breathing, isoxsuprine treatment increased secretion of surfactant. The reverse effect was noted in the group that received the drug and also breathed. In contrast, on the thirtieth day, the drug inhibited surfactant release in those fetuses that did not breathe. In in vitro studies, undifferentiated type II alveolar cells were isolated and stimulated to differentiate. Subsequent exposure to isoxsuprine (5 or 10 mumol/L) stimulated both the synthesis and secretion of radiolabeled disaturated phosphatidylcholine. Concurrent incubation of those cells exposed to 10 mumol/L isoxsuprine with either unsaturated or disaturated phosphatidylcholine that was carbon 14 labeled showed a strong preference for incorporation of the latter phospholipid into total cellular phosphatidylcholine. These results suggest that beta-adrenergics may inhibit as well as stimulate secretion of surfactant by type II alveolar cells and that these cells may reincorporate secreted disaturated phospholipid.